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IN THE UNI TED STATES DI STRI CT COURT FOR THE
NORTHERN DI STRI CT OF OKLAHOVA

W A DREWEDMONDSON, in his )
capacity as ATTORNEY GENERAL )
OF THE STATE OF OKLAHOVA and )
OKLAHOVA SECRETARY OF THE )
ENVI RONMENT C. M LES TOLBERT,)
in his capacity as the )
TRUSTEE FOR NATURAL RESOURCES)
FOR THE STATE OF OKLAHOVA,

Plaintiff,
VS. 4: 05- CV- 00329- TCK- SAJ

TYSON FOODS, INC., et al,

N N N N N N N N N

Def endant s.

VOLUME | OF THE VI DEOTAPED
DEPCSI TI ON OF | NDRAJEET CHAUBEY, PhD, produced
as a witness on behalf of the Plaintiff in the above
styl ed and nunbered cause, taken on the 27th day of
January, 2009, in the Cty of Tulsa, County of
Tul sa, State of Cklahoma, before ne, Lisa A
Steinneyer, a Certified Shorthand Reporter, duly
certified under and by virtue of the laws of the
State of Ckl ahona.
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APPEARANCES

FORTHEPLAINTIFFS:  Mr. Richard Garren
Attorney at Law
502 West 6th Street
Tulsa, OK 74119
-and-
Ms. Kelly Hunter Burch
Asst. Attorney General
313N.E. 21t Street

 OklahomaCity, OK 73105

-and-
Mr. Louis Bullock
Attorney at Law
110 West 7th Street
Suite 770
Tulsa, OK 74119

FOR TYSON FOODS: Mr. Robert George
Attorney at Law
2210 West Oaklawn Drive
Springdale, AR 72762
(Viaphone)

FOR CARGILL: Ms. Ledlie Southerland
Attorney at Law
100 West 5th Street
Suite 400
Tulsa, OK 74103
(Viaphone)

FOR PETERSON FARMS:  Ms. Nicole Longwell
Attorney at Law
320 South Boston
Suite 700
Tulsa, OK 74103

FOR GEORGE'S! Ms. K. C. Tucker
Attorney at Law
221 North College
Fayetteville, AR 72701
(Viaphone)
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FOR CAL-MAINE: Mr. Robert Sanders
Attorney at Law
2000 AmSouth Plaza
P. O. Box 23059
Jackson, MS 39225
(Viaphone)

(Whereupon, the deposition began at
852 am.)
COURT REPORTER: We are now on the Record.
Would counsel please announce themselves?

MR. GEORGE: Robert George for the Tyson 08:52AM

defendants.

MR. SANDERS: Bob Sanders for the Ca-Maine
defendant.

MS. TUCKER: K. C. Tucker for the George's
defendants. 08:53AM

MS. SOUTHERLAND: Ledie Southerland for
Cargill.

MS. LONGWELL: Nicole Longwell on behalf of
Peterson Farms.

MR. GARREN: We have Richard Garren for the 08:53AM

State of Oklahoma.
MR. BULLOCK: And Louis Bullock for the
State of Oklahoma.
INDRAJEET CHAUBEY, PhD
having first been duly sworn to testify the truth,
the whole truth and nothing but the truth, testified
asfollows:
DIRECT EXAMINATION
BY MR. GARREN:
Q Dr. Chaubey, would you pleasetell the court 08:53AM

5
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your full name? remember?
A Indrgjeet Chaubey. A It occurred last week.
Q  Allright. Dr. Chaubey, have you ever given a Q  Allright, and they called you?
deposition before? A  Yes
A No, | have not. 08:53AM Q  And what did they say when they called you? 08:55AM
Q  What'sgoing to occur today -- let me give you A | guessthe conversation was they wanted to
some helpful hints, if you will, about what we are know if | wasa paid expert on thiscase and if |
doing. I'll ask questions. At some point in time was going to take any sde and wanted to know what
there may be other attorneysto ask questions, too, it was going to be about.
but the intent hereis, because we have a court 08:53AM Q  And did you respond to their question whether 08:55AM
reporter, that your responses be made audibly so she you werea paid expert?
can take down your response, and it's even more A Yes | did respond to that question.
important today since we're doing a lot of people on Q  What was your response?
the phone. Secondly, if you don't understand my A |l amnot apaid expert.
question or others questions, please let me know or 08:54AM | Q  Allright. Did they ask you any other 08:56AM
indicate that you are not able to understand it and questions or make any other statementsto you in
I'll try torephraseit so that we're clear in our that conversation?
understanding of what 1'm asking and what it isyou A Irecall | think one of the questions wasif |
areresponding to. All right? You'll need to understood some of the comments | make could
respond verbally then. Do you understand that? 08:54AM | potentially determine the liability in this case. 08:56AM
A Yes Q  Did those statements to you make you fed
Q Allright, and | know you do have a dialect, uncomfortable in any way?
and we've spoken before, so | will try to do my best A No, itdid not.
not to speak over you, and if you'll do the same Q  Okay. Now, you and | have spoken before
with me, I'll try and get my questionsin, and I'll 08:54AM today; isthat correct? 08:56AM
6 8
wait for you to finish your answer before asking A  Yes
another one so that the court reporter can get that Q Onetimeat your officeand onetimein my
down. With others being on the phone today and office yesterday; isthat true?
making objections, it will be alittle more A  Yes
distracting | think so if they do make an objection, 08:54AM Q Allright. Inthose discussions, were you 08:56AM
wait until it's completed and then we'll go forward asked to say anything you could not believe was
with your responses. All right? true?
A Okay. MS. LONGWELL: Object.
Q  Wewill take periodic breaks. At any time you A No.
fed like you want to take a break and we haven't 08:54AM | Q Hasanyonefor the State of Oklahoma or its 08:57AM
taken one, let me know and we'll do that. All attorneysrequested that you render an opinionin
right? connection with the factsin this case?
A Okay. A No.
Q  Téell the court where you reside. Q  Have you seen the complaint filed by the Sate
A |livein Weg Lafayette, Indiana 08:55AM of Oklahoma against the poultry integrator 08:57AM
Q  And you're employed there; correct? defendantsin this case?
A | amemployed a Purdue Universty. A No.
Q  Sinceyou agreed to appear and testify, have Q Do you know, in fact, who all the defendants
you been contacted by any of the poultry integrator arein this case?
defendant lawyersin this case? 08:55AM A No, | donot. 08:57AM
A Yes | got subpoenaand aphone call from Q  You heard lawyers this morning announce for
Robert George and Michae! -- various companies, did you not?
Q Bond? A Yes
A Bond,yes Q  Other than that, have you heard the names of
Q  Allright. When did that call occur; doyou 08:55AM the defendantsin this case? 08:57AM
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A No. Thisisthefirg timel heard some of the State of Oklahoma in this case?

those names. A No.

Q Do you know a gentleman by the name of Bernard Q Haveyou been provided any data provided

Engel? through the defendantsin this case?

A | know him. 08:57AM A No. 08:59AM

Q  Howlong have you known him? Q  What, if any, encouragement or discouragement

A We have worked together for alittle over two has Dr. Engel provided to you for your testimony

yearsnow, and I've known him for more than seven or today, if any?

eight years. A Nore

Q  Allright, and where did you first meet him; 08:57AM Q HasDr. Engel put any pressure on you to 08:59AM

doyou recall? testify?

A Wefirst met inaconference, our professonal A No, hehasnot. | don't see how he can put

American Society of Agricultural and Biological pressure. I'matenured professor at Purdue. So no

Engineering Conference. one can.

Q  Allright. Have you looked at or read Dr. 08:58AM Q  Have you been promised anything for your 09:00AM

Engel's expert report that he prepared for this testimony in this case?

case? A No.

A | havenot. Q Have your expenses been paid to come to Tulsa?

Q Haveyou looked at any parts of it? A  Yes

A No. 08:58AM Q  And what expenseswere those? 09:00AM

Q Haveyou discussed with Dr. Engel the nature A Airfareand hotel.

and scope of hisopinions contained in that report Q  Allright. Haveyou, sir, in your

that he has prepared for this case? professional career at any time been requested

A No, | have not. directly by any of the defendantsin this case to

Q Haveyou seen or read any of the expert 08:58AM perform consulting work on their behalf? 09:00AM
10 12

reports submitted by the defendants in this case? A No.

A No. Q Haveyou performed any consulting work for the

Q Haveyou looked at any or read any reports State of Oklahomaiin the past?

submitted by other experts submitted by the State of A No.

Oklahomaiin this case? 08:58AM Q  Haveyou been retained to provide an opinion 09:00AM

A No. about the State of Oklahoma experts' opinions?

Q Do you know the names of the experts used by A No.

the State of Oklahomavin this case? Q  Haveyou been retained to consult with any of

A ldonot. the State's experts on any issuein this case?

Q Do you know the names of the experts used by 08:58AM | A No. 09:01AM

the defendantsin this case? Q Haveyou been retained by anyoneto provide

A ldonot. opinions as to the defendants’ experts opinions?

Q  Haveyou been asked at any timeto perform A No.

work for any expert who's identified himsdf to be Q  Other than coming to testify today in Tulsa,

an expert in this case? 08:59AM have you been asked by me or others for the State of 09:01AM

A Canyou ask that question again? Oklahoma to do any work on this case?

Q  Haveyou been requested by any person A No.

identifying themsdf to be an expert in this caseto Q  Other than your coming today to testify, have

do work for them? you been asked by me or others for the State of

A No. 08:59AM Oklahoma to form any opinions specifically in 09:01AM

Q Haveyou looked at or read any transcripts of connection with this case?

dther Dr. Engd or othersin this case? A No.

A No. Q Let'stak alittlebit about you, Dr.

Q Haveyou been provided any datathat was Chaubey. 1'm going to hand you what is Exhibit No.

gathered by the State or people working on behalf of 08:59AM | 1. I'll represent to you that thisis adocument 09:02AM

N
(&)
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that | downloaded from the Purdue University, which A Biosystems engineering.
appearsto be, at least in part, a curriculum vitae. Q  And what year was that degree obtained?
Would you agree with that? A 1997
A Yes Q Did you have athesis captain or director in
Q Andisthis-- isthe datathat's on this 09:02AM your work there? 09:04AM
maintained by you or under your direction? A  Yes
A Under my direction. Q Whowasthat?
Q Okay. Isthe--let'stalk alittle bit A ItwasDr. C. T. Hahn.
about -- first off, do you believe thisisa full Q  What wasthe general subject of thethesis
and complete curriculum vitae for you? 09:02AM that you prepared for your doctorate? 09:05AM
A Thisisnot complete particularly. It only A It wasin the area of hydrology and watershed
partially presents my work. modeling. | invedtigated how different
Q I'mgoing to ask some questionsto give you an uncertainties relate to model inputs and parameters.
opportunity to kind of supplement some of the things Q Okay. Let'stalk alittlebit about the
onthis. All right? 09:02AM awards and honors you havelisted here. Thereare 09:05AM
A Okay. several, but aretheseall of the ones that you have
Q Let'sdart first with your degrees. Y ou have obtained?
the degreeslisted here, and I'm going to take them A No. Actually, what | consder the most
inreverseorder. Tell the court and the witnesses sgnificant isnot listed here.
here, what isyour bachelors of science degreein? 09:03AM | Q  What istheaward or honor that is significant 09:05AM
A My bachelorsof stiencedegreeisin toyou that's not listed?
agricultural engineering. A ItisNew Holland Young Researcher Award. It
Q  And when did you obtain that degree? isgiven by American Society of Agricultural and
A In1991. Biological Engineering to one researcher every year
Q  And at what university did you obtain that? 09:03AM | younger than 40 years old. 09:05AM
14 16
A It wasfrom Universty of Allahabad in India Q Sowhat wasthe year of that?
Q  Now, you've obtained a masters degree also. A Itwas2007.
I1t'sin biological and agricultural engineering. Q And what isyour age today?
Where did you obtain that? A 40
A At Universty of Arkansas 09:03AM Q  40. Arethereany other awards or honorsyou 09:06AM
Q  And what year wasthat? wish toligt that aren't otherwise listed on Exhibit
A 1994 1?
Q Allright. Did you have a supervisor in your A No. Theres are.
mastersthesiswork at that university? Q Let'stalkalittle bit about your
A Yes 09:03AM professional experiences. Other than those listed 09:06AM
Q Whowasthat? on this curriculum vitae, are there some omitted?
A Dr. Dwayne Edwards Let merephrasethat. Arethere other professional
Q Isheasoknown asD. R. Edwards? experiencesthat you think should be added to this
A  Yes that were not on it at the time thiswas prepared?
Q  Allright. What wasthe thesisthat you -- 09:04AM A | aminvolved in some committees and 09:06AM
general subject matter of the thesisthat you assgnmentsat Purdue which are not listed here.
provided for your masters? For example, | am on a steering committee of
A | invedigated how filter sripsor buffer ecological stiencesand engineering, and | ama
grips can be used asa best management practice to founding member of equivalent to board of directors
filter some of the water quality condtituentsfrom 09:04AM on divison of environmental and ecological 09:07AM
land-applied poultry litter and swine manure. engineering at Purdue.
Q Allright. Youthen obtained a PhD. Where Q Allright. Arethereany others?
was that obtained? A No. Res of the Sgnificant onesare lised
A Oklahoma State Universty. here.
Q  And what was the degree obtained there? 09:04AM | Q  Allright. Thisparticular document doesn't 09:07AM
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havealiging for professional associations. Can located in Arkansas, some are located in Indiana
you tell the court and jury what those may be? Q Aretheonesin Arkansas connected tothe or
A | amamember of American Society of related tothelllinois River watershed?
Agricultura and Biological Engineering. | am aso A Yes
amember of American Water Resources Association, 09:07AM Q Areyou familiar with that watershed? 09:10AM
and two honor societies. One is Gamma Sigma Delta A lam.
It'shonor society in agriculture, and second one is Q Doyou know the boundaries of it generally
Alpha Epsilon, honor society in agricultural and speaking?
biologica engineering. A You mean boundaries of the Illinois River
Q Arethereany othersthat you can think of 09:07AM watershed? 09:10AM
that you would wish toligt today that aren't on Q Of thelllinois River watershed.
thisExhibit 1? A | understand the boundaries of the lllinois
A Not redlly. River watershed.
Q Allright. Exhibit 1 doesnot list all of Q Okay. Aretheresubwatershedsthat you have
your publications, doesit? 09:08AM also been working with within the lllinois River 09:10AM
A No, it doesnot. water shed?
Q Allright. Let mehand you what'smarked as A Yes
Exhibit No. 2, and | would represent toyou thisis Q  What would that be?
ancther download that | obtained from the website A That will be Moores Creek, Lincoln Lake
thereat Purdue. Can you identify this document for 09:08AM watershed, which is a small subwatershed within IRDA 09:11AM
the court, please? or lllinois River drainage area.
A Yes Itisfrommy webste. Itisaligt of Q Okay. Sol think | understand what you are
my publications, presentations, seminars, research saying. Istheareayou are speakingtoonlyin
reports and other smilar documents. Arkansasand not Arkansasand Oklahoma?
Q Inlooking at thislist yesterday, did you 09:08AM A Yes 09:11AM
18 20
determine whether it was complete or not? Q  Allright. Sothe subwatershed, doesit have
A Itisnot mog up to date. It saysthat | aname?
have 39 refereed journal articles. Since then that A MooresCreek watershed. Itisas at times
number hasincreased to 43. referred as Lincoln Lake watershed.
Q  Let mehand you what |'m going to mark as 09:09AM | Q Allright. Hasit ever beenreferred to as 09:11AM
Exhibit 2A. Tell the court what that is. Muddy Fork; do you know?
A It comesfrommy letter CV. Itisalig of A Itispart of the Muddy Fork watershed, yes
-- first page of my list of publications, and it has Q Okay. Let'stalkalittle bit about your
got three additional refereed journal articleswhich employment history, if we can, sir. Starting with
are not on the webste. 09:09AM when you were il studying -- or tell me when was 09:11AM
Q Did you provide that document to me yesterday? thefirst time that you took a paid position in or
A | gavethat to you yeterday. around your bachelors degree or after it, sometime
Q Allright. Arethereany other publications in that starting time frame.
you may be currently working on that also are not on A S0in1992inJanuary | started my mesters
thislist? 09:09AM degree at the Universty of Arkansas and | wasa 09:12AM
A Yes Thereare anumber of publicationswhich half-time research assstant, working 20 hoursa
are currently in progress week on aresearch project.
Q  Generally what isthe scope or nature of those Q  What wasthe nature of the project that you
and the subject matter that might be being were working on there?
investigated? 09:10AM A | wasinvolved inlooking at land application 09:12AM
A Theyal relate to non-point source pollution of poultry litter and swine manure and how that
and hydrology in agricultural watersheds. resultsin water quality, condtituent transport in
Q  What watersheds do they relate to that you are gmall controlled plots and what different best
doing thiswork in? management practices could be congdered to minimize
A A number of different watersheds Some are 09:10AM | that impact. 09:12AM

N
(&)]
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Q  Withregard tothat work, did it include Q Allright. Wheredid you go after leaving
bacteriatransport as part of those congtituents? University of Arkansasin December of '06?

A Yesitdid. A SoinJanuary of 2007 | became asociae

Q  Allright, and that period of time wasfrom -- professor at Purdue University.

what were the dates of that work? 09:13AM Q Andwereyou hired there asatenured 09:15AM

A Soit went from January 1992 to July 1994. professor?

Q Okay. Did you then obtain employment after A No, | wasnot hired there asatenured

that work in July of '94? professor. | got tenure last year.

A | started my PhD in August of 1994 at Oklahoma Q  Youmentioned that you had done some work in

State University, and | wasa half-time research 09:13AM the watershed of I ndiana and then you've talked 09:16AM

assstant there, working 20 hours aweek. about the lllinois River watershed. Are there any

Q  What kind of work were you performing asa other watersheds that you've had experience with

half-time research assistant? besdesthose two? | say two. Let me back up. How

A | wasinvolved inlooking at hydrologic and many | ndiana water sheds have you been involved with

water quality models how do they work in different 09:13AM | in doing your work or study? 09:16AM

watersheds, how we can improve them, how we can A Atlead half adozen of Indianawatersheds

reduce their uncertainty. I'mworking on right now.

Q  Did you meet a gentleman by the name of Dr. Q  Other than the lllinois River watershed, are

Storm while at OSU? there othersin Arkansasthat you've done work in?

A Dr. Daniel Storm, yes 09:13AM A I'veworked in Beaver Lake watershed. | was 09:16AM

Q  And did he participate in your PhD studiesin involved in Eucha-Spavinaw watershed and a number of

any way? what | call priority watershedsin Arkansss

A Hewasamember of my PhD committee. Q  What kind of watersheds?

Q  After October '97, did you have additional A Priority watersheds

employment? 09:14AM Q  Priority watersheds, okay. Just briefly tell 09:17AM
22 24

A Yes the court, if you would, what kind of areas of study

Q Tél uswhat that was. or investigation you were conducting in these

A | wasassidant ressarch scientist at various water sheds; arethey consistent with what

University of Alabama from October 1997 until April you've donein your degrees?

2000. 09:14AM A Yes They areall related to agricultural 09:17AM

Q Andwhat kind of work did you do asan watersheds and looking at different processes

assistant resear ch scientist there? related to hydrology and water quality, how do these

A | worked asahydrologist and water quality processes affect what gets transported from these

modeler, again, in general, looking at water watersheds, how we can mathematically model them and

regponse to runoff, sediment, nutrients. 09:14AM what kind of different management practiceswe can 09:17AM

Q Wasthat afull-time employment? evaluate to see what happens.

A That was afull-time employment. Q  All right. How long now have you then -- |

Q  After April 2000, did you secure employment want to spesk now basically about the lllinois River

elsewhere? watershed or its subbasins. How long have you been

A | became assstant professor at University of 09:15AM | directly involved in studying or investigating that 09:18AM

Arkansas watershed or its subbasins?

Q Andwhat wasthetime framethat you were at A My magersthesswas based on work in the

University of Arkansas? Illinois River watershed, and then when | came back

A SofromMay 2000 until December 2006 | was asafaculty in 2000, since then | have been

there. 09:15AM involved in a number of projectsin the watershed. 09:18AM

Q Allright, and did your position asan Q Allright. Sosomeof that work wasin the

assistant professor change at any time during that early '90's and then again starting in around 2000?

period? A Yes

A In2005| became-- | got tenured and | was Q Allright. Did your work in the watershed

promoted to associate professor. 09:15AM includewnhat | called field work study? 09:18AM

23
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MS. LONGWELL: Object, form. A | amfunded by USDA to study in Lincoln Lake

A  Yes watershed different best management practices, how

Q  Téell the court what field work study would be. do they work, and some of the socio-economic factors

A Fidd work study would involve insrumenting, associated with BMP adoption, implementation and

collecting data at the field scale and our 09:18AM maintenance. 09:22AM

devel oping mathematical model sto investigate what Q Doyou have any estimate of how long that work

happensin terms of hydrology and water quality at a isgoing to continue?

scaletypical of afield. A Wearein fourth year of that project, so that

Q  Doyou have experiencein actually taking will end in September of '09.

samplesthen while in the field? 09:19AM Q Allright. Tell me, what aresomeof the 09:22AM

A | havedonealot of field experimentation and sourcesof datathat you have reviewed either

have been involved directly in collecting field through literature or downloaded that became part of

data. your study or your work or your experience?

Q  Hasyour experienceinvolved setting up MS. LONGWELL: Object to form.

instrumentation which would remotely or 09:19AM A Besdesmy own data, | have worked with the 09:22AM

automatically collect data also? data that have been collected by Arkansas Water

A  Yes Resources Center, Arkansas Natural Resources

Q Inyour work in the Illinois River watershed, Commission and Arkansas Department of Environmental

have you relied solely on just thedata that you've Quidlity. | have worked with some GIS data that have

collected or others under your supervison? 09:20AM been compiled and are housed by Center For Advanced 09:23AM

A A that quegtion again. and Special Technology, which is part of University

Q Inyour work in the Illinois River watershed, of Arkansas. So they come from a variety of

isthat work, and certainly the papersyou've SOUrces.

written, relying solely on the data that you collect Q IsUSGSasoasource?

or would it include data from others? 09:20AM A Yes of course, USGS is dso a source of that 09:23AM

26 28

A No. Itdoesinvolve data and publications data.

from others who have worked in the watershed. Q And at any timedo you rely on USDA

Q Soyou haveread published literature that publicationsand censusesand similar data?

would have some impact on your study or A Yes

investigation; isthat correct? 09:20AM Q You'vementioned Arkansas Water Resource 09:23AM

A  Yes Center. Tell thecourt what that isand what kind

Q  Based on your experience, how would you of job it performs.

characterize the volume of published literature and A Arkansas Water Resources Center isacenter.

data that involvesthe I llinois River watershed? | believe every statein the U.S. has got asimilar

A ltis inmy opinion, avery well sudied 09:20AM center. Thename mey or may not be exactly the 09:24AM

watershed. Compared to lots of other watersheds sare. It'spartialy funded by USGS, by federa

that | have experienced or seen, it isadata-rich government, and mendated to work with and conpile

watershed. studies related to hydrology and water quality in

Q Do you know whether or not research and study the state.

is till ongoing with regard to the Illinois River 09:21AM Q  When you wereat the University of Arkansas, 09:24AM

watershed? By othersfirst, let's ask that. Do you wereyou working in or with the AWRC?

know if othersare till doing studiesin the A |worked quite ahit with AWRC.

Illinois River? Q Allright. Who were some of the other people

A | dontknow for sure. There was some sudies therethat were at the AWRC when you worked there?

going on when | left and was different assgnment to 09:21AM | A Dr. Marc Nelson, who was with AWRC, he was my 09:24AM

Purdue, 30 | assume they are il continuing. collaborator on dmost al of the projects that

Q  Areyou continuing to do any work in the involved data collection. | worked with Dr. Ralph

Illinois River watershed? Davis.

A Yes Q Ralph Davis?

Q  And that areaof work involves what? 09:21AM A Yes 09:25AM

N
o
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Q Allright. A About 35 percent isforest. So that's about
A And| did some work with Dr. Tom Soerens. 90 percent, and rest are in other categories.
Q  Would you confer with others there besides the Q  Allright. Do you know what the approximate
ones you'vejust mentioned? percentage of the urban areaisin thelllinois
A Would | confer with others? 09:25AM River watershed? 09:28AM
Q  Yeeh, othersthat you've not mentioned in any A Soit hasto belessthan 10 | would think.
of your work. Morelike 6 or 7 percent; no more than that.
A Yes Q  Based on your knowledge and skill and
Q Did you perusetheliterature and review it education, training and experience, including
that's generated out of the Arkansas Water Resource 09:25AM | reading published literature, do you have an opinion 09:28AM
Center during your work there? what is the primary method used for poultry waste
A Yes disposal?
Q  Sohow long were you connected with work at MS. LONGWELL: Object to form.
the Water Resource Center there? A  Yes
A From 2000 to 2006 until | left for Purdue. 09:25AM Q  What isthat opinion? 09:28AM
Q  Okay. Describe generally the nature of the A Land application, surface application of
work that you performed while at the Arkansas Water poultry litter.
Resources Center. Q  Allright. From your review of published
A Sol wascollaborating with Arkansas Water literature, do you have any knowledge of
Resources Center. | want to make it clear. | was 09:26AM approximately how long land application of poultry 09:29AM
not employed at the Arkansas Water Resources Center. waste has occurred in the IRW?
Q  Soyou wereactually employed by the MS. LONGWELL: Object to form.
university and collaborated -- A Canyou ask that question again?
A Yes collaborated with AWRC, and AWRC was Q I will. From your review of literature or
facilitating a few of my projects What wasthe 09:26AM other sources, do you have knowledge of 09:29AM
30 32
question again? I'm sorry. approximately how long poultry waste has been
Q  Well, | guessyou probably answered my generally land applied in theIRW?
question, but generally what was the scope of the MS. LONGWELL: I'mjust going to state a
work that you performed, the nature of the subject continuing objection to the term waste. | think
that you studied? 09:26AM that's traditional, but that way 1'm not going to 09:29AM
A They al related to agricultural watersheds, continue to object just because you use that word.
hydrology, water quality from non-point source MR. GARREN: All right.
pollution. A  Yes
Q  And did you conduct field investigations Q  Approximately how long have you learned that
through your callaboration with AWRC? 09:27AM | would be? 09:29AM
A  Yes A Foralongtime. | mean, since poultry
Q Inyour work at Arkansas, did you have an industry has been concentrated in northwest
opportunity to acquaint yourself with thetype of Arkanss.
agricultural practicesthat are performed in the Q Allright. When | usetheterm waste, let me
IRW? 09:27AM maybe definethat sothat you and | havean 09:29AM
A Yes understanding, too. | definewasteasthe
Q  Desribe generally what is the makeup of the excrement, thebedding material and thingssuch as
IRW asyou observed it. feathersor wasted feed and moisturethat occurs
A Do youmean - that'staken out of the house at the conclusion of
Q Landusg let'sstart with land use. What 09:27AM the growing session, sometimes commonly referred to 09:30AM
kind of or land types do you seein the watershed? aspoultry litter in Arkansas. Do you know theterm
A Thewatershed isamixed land use watershed. poultry litter?
I1t's predominantly pasture areas. | believe about A  Yes
55 percent of the watershed is pasture. Q And can you tell mewhat you understand the
Q Allright. 09:28AM term poultry litter would mean? 09:30AM

N
[$]
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A Poultry litter indicates a combination of A Mogly in the spring, from the spring until
poultry manure and bedding material that isin into the fall pretty much.
poultry houses, what comes out after cleaning. Q  Allright. Inyour study and investigation of
Q Allright. Soif | usetheterm poultry poultry waste, its use and its effect on water
waste, do you understand that it's smilarly as 09:30AM quality, have you learned the nature and extent of 09:33AM
you've defined poultry litter? the constituents contained within it?
MS. LONGWELL: Object to form. MS. LONGWELL: Object to form.
A  Yes A Yes
Q  Okay. Based upon your experience, knowledge, Q  What haveyou learned is the general
review of published literature, do you have an 09:31AM constituents of poultry waste? 09:33AM
opinion of how far from the poultry barn the poultry A The microcondituents are water, carbon,
waste is usually taken to be land applied? nitrogen and phosphorus, and there are some
MR. GEORGE: Object to the form. Rick, | micronutrients such as copper, iron, arsenic and
want to elaborate for a moment on my objection. others.
It'sapparent to me that the plaintiffsare now 09:31AM Q Isznconeof the micronutrients that are 09:34AM
trying to solicit opinions from Dr. Chaubey beyond found?
those that he has previoudy expressed in any A |think s0.
literature, and by virtue of that, are trying to Q  Does poultry waste to your knowledge contain
turn Dr. Chaubey into yet another expert witnessfor bacteria?
the State of Oklahoma, and the opinionsthat are 09:31AM A  Yes 09:34AM
elicited in thisdepodtionin that context are Q  You mentioned earlier that you've donework in
untimely, and the defendants object to it. Moores Creek. Let mehand you what is Exhibit 3.
MR. GARREN: And inresgponse, I'mcertainly Can you tdll the court what this document is?
asking him from his personal experience factsand A Thisisafinal report for a project named
other observations he'smade, and | will reask the 09:31AM Optimizing BMPs, Water Quality and Sustained 09:35AM
34 36
question. Agriculture in the Lincoln Lake Watershed that | and
Q  Based upon your personal experience, your my team have prepared for Arkansas Soil & Water
observations, including your training and reading of Conservation Commission.
published literature, do you have any idea or Q Allright. Whoaretheother authorsor
opinion about how far wasteis generally taken from 09:32AM | personson your team identified in this Exhibit 3? 09:35AM
the poultry barn to beland applied? A Sofrom biological and agricultural
MR. GEORGE: Same objection. engineering department, Dr. Tom Cogtello. He'san
MS. LONGWELL: Object to form. associate professor, and Dr. Kati White. She was at
A  Yes that time my PhD student. Since then she has
Q  Tdl uswhat you know. 09:32AM graduated and become faculty member at Universty of 09:35AM
A My understanding isthat it does not travel Florida. Dr. Marc Nelson from Arkansas Water
too far. Economically it's not viable to transport Resources Center, and Michelle Steele. Sheisan
poultry litter beyond a few kilometers from where extension agent with Northwest Arkansas Cooperétive
it's generated. Extension Service.
Q  Withregard tothat poultry litter or waste, 09:32AM Q What wasDr. Nelson'srolein thiswork that's 09:35AM
in your study and in your investigations revolving being reported in Exhibit 3?
around BMPs and water qudlity, isit important to A Hewasleading there to collect water samples
know when poultry wasteis land applied? from Moores Creek and Lincoln Lake.
MS. LONGWELL: Object to form. Q  Youmentioned earlier that you've worked with
A  Yes 09:32AM him at the Arkansas Water Resource Center in the 09:36AM
Q  Andinyour work in the IRW, have you learned past; correct?
from either persona experience, observation or A  Yes
published literature, when poultry waste is Q Doyou havean opinion about hisability to
generally applied, when it is? What time of yeer is collect and compile sampling data?
my question. 09:33AM A Hehasvery extensive experience and lots of 09:36AM
35 37
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expertise. I've got very high regardsfor his

abilitiesto collect water samplesand analyze them.

Q Inthisreported study, did you rely then on

his collection and compiling of water quality
samples? 09:36AM
A  Yes

Q Do you know whether or not othersat the
Arkansas Water Resource Center rely on Dr. Nelson's
collection and compiling of water quality samples?

the Ozark Highlands of Arkansas have been linked to
agricultura activitiesin theareg, and it cites

Edwards and Danie for 1992 and Edwards and others
for 1997. Areyou familiar with these gentlemen?

A Yes 09:39AM
Q  Areyou familiar with thework that's cited in
this document?

A Yes | had read the papersat that time.

Q  Allright. Based upon your knowledge,

A Othersat the Water Resources Center or others 09:36AM | experience and review of that work, do you have an 09:40AM
at the university? opinion whether the statement made by Edwards and
Q  Either oneor both. Danid is an accurate statement?

MS. LONGWELL: Object to form. MS. LONGWELL: Object to form.
A Yesh MR. GEORGE: Object to form, speculation
Q Theydo? 09:37AM and callsfor new opinion. 09:40AM
A Yes A Yes
Q Okay. What isthe date of this publication; Q  What isthat opinion?
do you know approximately when it was published? A Agricultura activitiesin the areasare
A | think it was published in 2005. linked to elevated loads of nutrients.
Q Okay. By looking at thisreport, do you know 09:37AM | Q  When you say devated loads of nutrients, 09:40AM
the dates of callection of the data that was used in devated in relation to what?
thisreport? A Fromwhat you can expect from undevel oped
A | think it went from 2001 to 2004. watershed.
Q Allright. Inyour work in this particular Q  Undeveoped watershed?
study -- well, let mejust look. | think the report 09:37AM A Yesh 09:40AM

38 40

says that Moores Creek has been studied -- looking Q Allright. Inthat same paragraph it goeson
at Page 1, the second paragraph, and I'll quote, tosay, and | quote, there isample evidenceto
Moores Creek watershed has been monitored suggest that excess land application of animal
continuously from 1991 to 2004, except for a period manures have led to surface and groundwater
from October '97 to December '98. Did you rely on 09:38AM | pollution due to increased runoff lasses of 09:41AM
any of the monitoring data that was collected during nitrogen, phosphorus, sediment and pathogens, and it
that period for thisreport? again reports or citesto Edwardsin 1996. That's
A  Yes the same Edwards that you identified you knew?
Q  Tdl thecourt, if you would, please, what A  Yes
werethe general subject and obj ectives of the 09:38AM Q Haveyou reviewed his study in 1996? 09:41AM
research that you performed as reported in Exhibit A Yes
3. Q  Based upon your own experience and work in the
A Wewanted to continue to collect water quality lllinois River watershed, do you believe that that
data from Moores Creek and Lincoln Lake, and then we statement is accurate?
wanted to assess best management practices that were 09:38AM MS. LONGWELL: Object to form. 09:41AM
implemented in the watershed and how they were A Yes
effective in improving water quality, and another Q  Since 1996 do you know whether or not there's
goal wasto prepare a watershed management plan and, been additional gathering of data to support the
you know, combine that with outreach training and statement made by Edwardsin your report in Exhibit
numerous activities, and then compile that out into 09:39AM 3? 09:42AM
aproject report that was submitted to the A There hasbeen lotsof data collected at
funding agency. different -- egpecidly in thiscase.
Q Intheexecutive summary of thisreport at the Q  Andinyour opinion hasthe data that's been
-- | believe thethird sentenceit said sources of collected support opinion that thereisincreased
NPS, that would be non-point source pollution, in 09:39AM | runoff of losses of nitrogen and phosphorus, 09:42AM

39

41
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sediment and pathogens occurring from the land
application of animal manuresin the IRW?

MS. LONGWELL: Object to form.
A Someof the datathat |'ve seen relate to

A We compared phogphorusload in thiswatershed
to other original watersheds, including Illinois

River basin, some of the watersheds-- Beaver Lake
watershed, and what we found, that the range of the

nitrogen, phosphorus and sediments, yes 09:42AM loadswere very smilar to these other watersheds 09:46AM

Q  Okay, and have you seen data with regard to and if you partition the load between base flow and

bacteria runoff? storm flow conditions, mgjority of the phosphorus

A I'venot. was being trangported during sorm flow conditions.

Q Haveyou reviewed published literature Q Okay. Isstorm flow conditions another term

regarding whether the land application of poultry 09:42AM | for high flow conditions? 09:46AM

manure resultsin bacteria runoff in the Ilinois A  Yes

River watershed? Q  Allright, and were you able to determine the

A I'venot. source of the nutrient loads that occurred during

Q  When this speaksto the use of animal manure, storm events?

do you know what that includes? 09:43AM A Sincethereisno point source present inthe 09:47AM
MS. LONGWELL: Object to form. Moores Creek, the source of nutrients coming during

A Animal manure includespoultry litter aswell sorm flow were non-point sources

as manure from grazing animalsin the pasture, such Q  And sothe court understands and sodo I, what

asbeef and dairy cows. generaly arethe non-point sources found in the

Q  Allright. Inyour work inthe Moores Creek 09:43AM | lllinois River watershed, in particular M oores 09:47AM

area, can you tell the court whether or not the Creek?

M oores Creek watershed had what we refer toasa A Sothat broadly speaking, you know, you can

point source discharge or wastewater treatment plant have -- like any other watershed, there isalways

contained within it? some background phosphorus present, and then land

A Moores Creek watershed does not have a point 09:44AM | application of poultry litter, manure from grazing 09:47AM

42 44

source discharge. animals and then there may be some failing septic

Q  Allright, and did you yourself collect data systemsin the watershed. So those will be probably

as part of thisreport in Exhibit 3 within the main categoriesin the watershed.

M oores Creek watershed? Q Themain categories?

A  Yes 09:44AM A  Yes 09:48AM

Q  What kind of data were you collecting? Q Now, thisrefersto other watersheds. Let's

A Wewere collecting lots of sediment data, lots look at Page 27 of this Exhibit 3, and there'sa

of water samplesfrom Moores Creek and biologica tablethere. Doesthis Table 3 list the six

samples watershedsthat you were referring to in this

Q Did you then analyze that data? 09:45AM exhibit? 09:48AM

A Yes | andyzed some of the data. Some of the A Yes

other datawere analyzed by Dr. Marc Nelson from Q  And sothese are the six watersheds that you

AWRC. were comparing that were -- that form the basis of

Q  Allright, and did the two of you collaborate your previous response; isthat true?

then in preparing thisreport that we see as Exhibit 09:45AM | A Yes 09:48AM

3? MS. LONGWELL: Object to form.

A Yes Q Sothat | understand also, tell the court what

Q  Based upon your analysis of the data, this you mean by the term phasphorus transport when you

saysthat on Page 5 -- if you'll look at Page 5 of usethat in thisreport describing phosphorus

thereport, it says at the last sentence of the 09:45AM transport occurring during storm events. 09:49AM

first -- top of the paragraph there or at the top A It measures how much phosphorusis moving past

paragraph last sentenceit says, quote, the P loads the monitoring station, and it includes phosphorus

for Moores Creek issimilar to other watersheds with that may be transported from landscape or hill

most of the phosphorustransport occurring during dopesinto the sream and then within the stream

storm events. What doesthat mean? 09:46AM through the flowing water. 09:49AM

43

45
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Q Okay. Fromthisreport then and based upon
your knowledge, experience and professional review
of published literature, do you have an opinion when
most of the phosphorustransport fromfieldsto

was a preparation of awatershed management plan.
Isthisthen that plan as shown in Exhibit 17?

A  Yes

Q  And did you contribute to the creation of

water bodies occur in the lllinois River watershed? 09:49AM | Exhibit 17, the watershed management plan? 09:53AM
MS. LONGWELL: Object to form. A  Yes

A  Yes. Q Do you know who dse may have contributed?

Q  Andwhenisthat or what isyour opinion? A My team members who are listed in the final
MS. LONGWELL: Objection. report on Exhibit 3.

A Fromfield to water bodies it happensduring 09:50AM Q  All right. When you completed this watershed 09:53AM

gormflow events management plan, what did you do with the actual

Q  OnPage 18 of your report, thereisa report; did you giveit to somebody or distribute it

statement | would like to ask you about in the first in someform?

sentence of the first full paragraph. It says, and A Yes | submitted it to Arkansas Soil & Water

| quote, from a purely economic perspective, 09:50AM Conservation Commisson. It'sanew name now. 09:53AM

producers are best served by avoiding best Q  Arkansas Natural Resource Commission?

management practices. Did | read that correctly A ArkansasNatural Resource Commission, asa

fromthe first sentence there, Dr. Chaubey? part of the final report.

A Yes Q Haveyou reviewed this document before

Q  Canyou tell the court what you meant by that 09:50AM | submitting it | assume? 09:54AM

statement in thisreport? A  Yes

A Wewerelooking at cost benefit analyss of Q Looking at Page 7, | want to ask you about

different best management practices and comparing some statements made there, and it says - at the

that to the basdline, and | believe | have defined bottom paragraph starting with the second sentence,

the baseline somewhere here in thisreport. So most 09:51AM | it says, and | quote, according to the University of 09:54AM

46 48

of the best management practices, when you implement Arkansas Cooperative Extension Service, parens, CES,

them, they are going to cos money. So if you look end parens, only about 5 percent of the ration fed

at it grictly fromthat point of view, that'swhat to the cattlein northwest Arkansasis from off-farm

we meant. sources. | believe thefirst sentence says, and

Q  Allright. Did yourely on othersto assist 09:51AM perhapsto put it in context, the impact of 09:54AM

you in making that determination? unconfined cattle on water quality has not been

A Theeconomic analysswasdone by Dr. Jennie thoroughly researched in Arkansas as that of

Popp from Universty of Arkansasand her research confined animal manure management. | really kind of

asociate, Herman Rodriguez. butchered this. 1'm reading these all out of order.

Q  Did you confer with and review their work for 09:51AM | Let me start over. There'sactually three sentences 09:55AM

purpaoses of your report shown in Exhibit 3? there that put thisin context. Let me start over,

A  Yes Dr. Chaubey, and | apologize.

Q Did you agree with the work that they Reading thefirst sentence again, the impact

performed and the analysis that they concluded? of unconfined cattle on water quality has not been

A Yes 09:52AM thoroughly researched in Arkansas asthat of 09:55AM

Q Let mehand you what has been marked as confined animal manure management. It then says,

Exhibit 17, Dr. Chaubey. Have you seen this according to the University of Arkansas Cooperative

document before? Extension Service, CES, only about 5 percent of the

A  Yes ration fed to cattlein northwest Arkansasis from

Q  Canyoutell the court what this document is? 09:52AM | off-farm sources; therefore, it may be safe to 09:55AM

A Itiswatershed management plan for upper assume that pastured cattle do not contribute

MooresCreek. It was part of the Moores Creek heavily to the nutrient mass balance of the

project that you showed in Exhibit 3, and it was watershed. Can you tell me what that means?

prepared asa part of that project. A What we meant was because thereisnot alot

Q Sooneof thetasksof the report in Exhibit 3 09:53AM of import of nutrients coming to feed the cattlein 09:56AM

47 49
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the watershed which are grazing, they are primarily of the data?
recycling the nutrients within the watershed. A Welooked at a number of sourcesfor the data.
Q Okay. I'mgoing to change subjectson you a Water quality data came from Arkansas Water
little bit now. When you were at the Arkansas Resources Center and Dr. Marc Nelson, and then we
Water Resource Center -- 09:56AM looked at USDA agricultural satisticsreports We 10:05AM
A Canwetakeared quick bresk? looked at fertilizer sale data in the two counties
Q Wecantakeabreak. where thiswatershed islocated in Arkansas. So

MR. GARREN: We're going off the Record for there were a number of different sources. Some of
jugt asecond and we'll be back shortly. the point source data came directly from the

(Following a short recessat 9:56 p.m., 09:56AM municipalitiesthat have got the best water 10:06AM
proceedings continued on the Record at 10:02 am.) treatment plantsin the watershed.
Q  Dr. Chaubey, when you were in the Arkansas Q  If welook over at thethird page of this
Water Resource Center working with them, did you document, which is Bates number 0917, the title of
have an opportunity to do any work called or this spreadsheet says Illinois River Phosphorus Mass
referred to as mass balance? 10:02AM Balance Inputs. Doesthisto your knowledge list 10:06AM
A  Yes theinputsthat were identified and considered in
Q  Téell thecourt, basically what does mass your work?
balance mean? A  Yes
A Masshaanceinvolves-- bascdly it's Q  Téell the court, what generally are those
smilar to balancing your checkbook, what comesin 10:03AM | inputs? 10:06AM
and what goes out, and the difference ishow much A Sothey areintwo different categories, point
getsaccumulated. So we were doing that inthe sources and non-point sources. Point sourcesare
context of nutrients, how much nutrients are getting effluent discharge from four wastewater treatment
in the watershed, how much are getting out and then plantsthat are located in the watershed, and the
what gets accumulated. 10:03AM non-point sources are 9 udge application, manure 10:07AM
50 52
Q  When you say we, who areyou referring to? from different animals, including swines, hogs,
A Myslf and my graduate gudent, and | had done broilers, layers, turkeys, cattle beef, dairy, and
thiswork with Dr. Marc Nelson. asoinorganic fertilizer.
Q  What isthe name of the graduate student that Q  Thenumbersthat are shown in columns across
did your work? 10:03AM from the categories that you just described, what do 10:07AM
A Kati White. they represent?
Q Let'slook at another exhibit here. 1'll hand A They represent the amount of phosphorus from
you Exhibit 15. Have you seen that document before? these different sourcesin different years from 1997
A Yes to 2001, and then various numbers for all these five
Q  Thedocument is entitled Illinois River 10:04AM years. 10:07AM
Phosphorus Mass Balance Computation Draft, and it Q Anddidthe--dol seeinthelast column of
has the name of Dr. Nelson, Kati White and your name this document percentages; isthat what is
on thefront page. Just for the Record, I'll let it represented there?
notethat this has a Bates number of an ADEQ 2007 A Yes
915. Can you tel the court, if you would, please, 10:04AM Q  What arethose percentages representing in the 10:08AM
what is this document? context of this document or this page?
A It wasadraft report from the mass balance A Inthe massbalance, when you look at the
sudy that we had done for phosphorusin the input, what its category represents as a percentage
Illinois River watershed. of the total input.
Q  What wasthetime period this mass balance 10:05AM Q  And so each category then is summed to a 10:08AM
work was being performed? percentage; isthat what you're saying?
A | believe we were looking from 1997 to 2001, A Yes
around that period. Q  Andinthecolumn just totheleft of that,
Q Thedatathat'sreported in this Exhibit 15, what does that column represent, the per centages
do you know whether or not -- or what was the source 10:05AM | that we seethere? 10:08AM
51 53
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A They represent within each category what the
percentis For example, there are four wastewater
treatment plants, 0 in terms of percentage, how

much eachiscontributing. Sumtotal of the four is

you know?

A ltis again, a phogphorus mass balance
computation, part of the same sudy, where it shows
some figures and some tableswith some of the

100. 10:09AM caculationsthat we had performed for that sudy. 10:11AM
Q  Arethe percentagesthat we seethere, are Q  Whileyou wereworking on this project, is
they atotal of the phosphorusthat'slisted in the thisthe kind of documentation that you would have
yearsor isit based upon the average that is been reviewing?
totaled or created in this document; do you know? A  Yes
A A that again, please. 10:09AM Q I noticethis has on Page 6924 a graph. Just 10:12AM
Q  The percentages, the smaller percentages describe generally what this graph is portraying.
within the categoriesthat are shown in the next to A Itisshowing concentration of total
last column, are they based upon totals of these phosphorusthat has been measured by Arkansas Water
numbers or what, if you know? Resources Center from 1997 to 2001, and it is
A Youknow, | don't remember whether it was 10:09AM | showing atrend in total phogphorus during sorm and 10:12AM
based on average or whether -- it may have been base flow conditions
based on average but I'mnot sure. Q Allright. Thestormisrepresented -- storm
Q Okay. Tell uswhat the document saysisthe flow isrepresented by the square symbal; isthat
total inputsfor the point source itemslisted correct?
there. 10:09AM A  Yes 10:13AM
A Canyou axk that again? Q Andisthat the upper -- isthat the top line
Q  Canyou tell me what the percentage reads on of thethreelinesthat are portrayed on this chart
this document for the point source total input? or graph?
A It says2.8 percent. A Yes
Q  And inthe non-point source categories, there 10:10AM | Q  What isthe middle line portraying? 10:13AM
54 56

isonefor dudge. What isthe percentage listed A Itisportraying the - | believe these are --
for dudge? it'shard to sein thisfigure -- diamonds right,
A It says3 percent. and that is portraying total phosphorus
Q Andtheninthefinal category for what issum concentration for overall data
of animal inputs of phosphorus, what isthe 10:10AM Q Allright, and so then the last -- the bottom 10:13AM
percentage listed there? linewould be the base flow total phosphorus
A 91.9 percent. milligrams per liter?
Q  And what do you see asthe percentage for A  Yes
phosphorusinput for fertilizer in this document? Q Allright. Did your name appear on the final
A 51 10:10AM version of the mass balance report when it was 10:13AM
Q Thisislisted asadraft. Do you know prepared?
whether or not additional drafts were created or A No, it wasnot.
not? Q  Why wasthat; can you tell the court, please?
A Therewere ome other drafts after this| A Theteamwanted to present the reultsin
believe. 10:10AM annual conference of American Water Resources 10:14AM
Q Let mehand you what has been marked as Center, and just there was not enough time for me to
Exhibit 16. Have you seen this document before? review thefinal set of calculationsand reports,
A Yes and 0 | voluntarily took my name off because of the
Q  And for the Record I'll note it'sthe same time congtraints and because of not having to review
title, but at the bottom right-hand corner it hasa 10:11AM before it was presented. 10:14AM
Bates number OSRC 06921. Q  Allright. Wasyour choiceto leave your name

MS. SOUTHERLAND: Say the Bates number off -- did the contents of the report have anything
again, please, Rick. to dowith that choice?

MR. GARREN: OSRC 6921. MS. LONGWELL: Object to form.
Q  What isthisdocument, sir, Dr. Chaubey, if 10:11AM A No. 10:14AM
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Q Let mehand you what's been marked as Exhibit
8. Have you seen that document, Dr. Chaubey?

A  Yes

Q  Téll the court what that document is.

include Flint Creek and Baron Fork.

Q Allright. Soif welook at Page 2, and there
isadiagram of the watershed there, istherenot?
A  Yes

A ItisArkansasWater Resources Center report 10:15AM Q Andthedarker portion of that diagram on the 10:18AM
titled llinois River Phosphorus Sampling Reaults Arkansassideiswhat you'vereferred to asthat
and Mass Balance Computation. That hasbeen IRDA, thelllinoisRiver drainage area?
prepared by Marc Nelson, K. L. Whiteand T. S. A  Yes
Soerens. Q Allright, and the sampling that was conducted
Q  What was Dr. Soerens involvement in the 10:15AM in thisIRDA, where werethe sampling locations 10:18AM
project for this mass balance? generally; wasthereonly one, or wastheremore
A | believe he wasinvolved inreview and than onewithin thisIRDA; do you know?
discusson of some of the computational approaches A Please ask that again.
and results Q Doyou know where the sampling gauges -- let
Q  Whenyou wereinvolved directly in this 10:15AM meask this: Do you know how many sampling gauges 10:18AM
project, did you have discussions or conferences were utilized in this mass balance?
with him? A One
A  Yes | havetadked to himabout it afew Q Allright, and itslocation iswhere?
times A At Highway 59 bridge.
Q Allright. Isthisthen thefinal report for 10:16AM Q Andisthat thelocation at the border where 10:19AM
thework that we talked about as partially depicted thelllinoisRiver entersthe state of Oklahoma?
in Exhibits 15 and 16? A  Yes
MS. LONGWELL: Objection. Q Allright. There'sastatement madeat Page
A Yes 12 of thisdocument 1'd liketoread to you and ask
Q Haveyouread thisreport? 10:16AM you what it means. Thelast sentence of that 10:19AM
58 60
A | haveread it before, yes paragraph abovethe Table5, it says, and | quote,
Q  Okay. Do you agree with the conclusions found if the PS, that means point source, discharges were
within thisreport? reduced to zero, this analysis shows that the
MR. GEORGE: Object to form. combined concentrations would still grestly exceed
A Yes 10:16AM thestandard. Did | read that correctly? 10:19AM
Q Did the sampling events used in this project A  Yes
of mass balance include high flow or base -- let me Q  Doyou know what the standard is that's being
just doit that way. Did the sampling utilized in referred to?
this project contain high flow data? MR. GEORGE: Object to form, callsfor
MS. LONGWELL: Object to form. 10:17AM peculation. 10:20AM
A Yes A | believeitisreferring to .037 milligrams
Q Didit also have base flow or low flow data per liter.
consgdered init also? Q Look at Page 11, sir, if you would. Inthe
MS. LONGWELL: Object to form. very first sentence of that first paragraph, it says
A Yes 10:17AM recently the Oklahoma Water Resources Board 10:20AM
Q Let'slook at Page 12 of this document. proposed, and the Oklahoma governor approved, that
Before we do that, soit isn't confusing, let's look thelllinois River in Oklahoma be adopted asa
at Page 2 because | think thisisimportant to scenic river in Oklahoma and there be a numerical
understand. Tell the court what the study area was in-stream phosphorus limit of .037 milligrams per
for what isreferred to as this mass balance 10:17AM liter. 1sthat what you believe to be the standard 10:20AM
computation. referenced on Page 12 that wetalked about?
A Thedudy area, wecdl it IRDA, Illinois A  Yes
River drainage area. It relatesonly to the portion Q  Now, let's go back to Page 12 and thetable
of the lllinois River watershed that drainsthrough and that statement. Looking at the combined numbers
Highway 59 bridge sampling station, and it does not 10:18AM | that are shown as -- well, let me back up. The 10:20AM
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tableisidentified as current and potential

the massinto concentrationsto reflect that

concentrations milligrams per liter at different scenario.
point source discharges; isthat correct? Q  Allright. Aretheland useswithin that
A Canyou axk that again? subbasin quantified?
Q Isthat the name of thetable that | just 10:21AM A  Yes 10:24AM
read? Q Aretheland typesin the basin quantified?
A Thecurrent and potential concentrationsat A What do you mean by quantified?
different point source discharges yes Q  Waell, whether it be pasture, urban.
Q  Allright. What are the different point A Yes that'sland use, yes
source dischargesthat are listed in thistable that 10:21AM Q  Allright. What wasthe largest land use 10:24AM
we're observing? found in thisIRDA?
A The point source dischargesfrom four A Padure.
wadtewater treatment plantswhich are discharging in Q  And what wasthe next largest land use or land
the watershed. type?
Q Allright. Looking at the combined levels 10:21AM A Fored. 10:24AM
rather than base and storm, at the far right column Q  And do you know how large urban was in this
can you tell uswhat the heading WWTP at zero IRDA?
MGL/L - MGIL, canyou tell me what that means? A Itwasnot very large. Itwasinsngle
A It representsthe concentrationsthat can be digits | don't remember. It may be somewherein
expected when wastewater treatment plantsare 10:22AM | thereport, but lessthan 10 percent. 5or 6 10:25AM
discharging phosphorus at zero milligrams per liter percent, 6 percent.
concentration, in other words, no phosphorus Q  What wasthe primary source of phosphorus on
effluent coming from wastewater treatment plants the pasturesin this study area?
Q  And sothe number that's reflected there MR. GEORGE: Object to form, calsfor
reflects what; what isthe source of the P 10:22AM speculation, and you are soliciting new opinions 10:25AM
62 64
concentration listed then in that column if we have MS. LONGWELL: Object.
zero effluence from the wastewater treatment plant? Q Did you undertake a determination, sir, of
A So that would be coming solely from non-point what the inputs wereto pastures?
sources. A Yes
Q  Thecombined non-point source discharges shown 10:22AM | Q  And what did you do -- how did you do that? 10:25AM
in this column, isthat the 0.246 number at thetop? A Sowelooked at the possible sourcesthat are
A  Yes listed in one of the tables here in the mass
Q And sothat represents phosphorusthat'sbeen balance. We looked at the -- we looked at Page 6,
sampled at the 59 Highway bridge asit discharges whet are different significant animal sourcesthere,
from Arkansasin the IRDA asyou've defined in this 10:23AM and we found that to be hogs, swines broilers, 10:26AM
study? layers, turkeys, cattle beef and dairy, and then we
MS. LONGWELL: Object to form. looked at national agricultural gatigicsand
Q Astonon-paint sources. Let merephrase Arkansas getigtics numbersto determine how many of
that. Astothenon-paint source discharges, is these units may have been present in different years
that the combined phasphorus concentration that was 10:23AM inthe watershed. Based on that and based on the 10:26AM
sampled at the bridge at Highway 59? gandards, we estimated how much manure was produced
MR. GEORGE: Object to form. and applied inthe pasture areas. We also looked at
A No. Thiswasnot sampled. Thiswasan inorganic fertilizer sale data and egtimated how
estimate that we can expect the concentrations to much of that may be applied in the watershed and
be. So thiswas not a measured concentration. This 10:23AM determined that number. 10:26AM
is what we egimated. Q  Allright. If welook at Table 2 on Page 6,
Q  Allright, and how did that estimation occur? and let'sjust look at the year 1997 column under
A Looking at different point and non-point the animals, what do you determine to be the largest
source contributions and then reducing the point contributor of the phosphorusin that -- under those
sources by certain percentages and then converting 10:24AM categories? 10:27AM
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MS. LONGWELL: Object to form.
A Itwasbroilers.
Q Inreationtothetotal inputs-- let me
rephrasethat. If you add all of the poultry

Q  Allright. Inthissame paragraph it says, it
may take several life cycles or several storm events
to move from the headwaters of the syssemto the
state line, but it all eventually does. Isthat --

productsin your head, can you tell me approximately 10:27AM let me ask it thisway: When you referred to the 10:31AM
what thetotal kilogramsof phosphorusareshown in state line, isthat because this particular study
1997 asan input? was measuring only at the state line?
A About 1.8 million kilograms. MR. GEORGE: Object to form. Dr. Chaubey
Q Andwhat isthetotal inputs, including isnot the author. He's not referring to anything.
effluent, sudge and animals shown for the year 10:27AM Q Let measkyouthis, sir: When you were 10:31AM
19977 working with Soerens, White and Nelson, | believe
A About 3.1 million kilograms. you said that the gauge that was used for this|RDA
Q Allright. Sobased on that, doyou havean was at 59 Highway bridge; correct?
opinion what isthelargest source of P inputsto A  Yes
thelllinois River drainage areathat you sudied in 10:28AM Q Isthesentence, it may take several life 10:31AM
Moores Creek? cyclesor several storm events to move from the
MS. LONGWELL: Object to form. headwaters of the syssem to the state line, but it
MR. GEORGE: Object to form. all eventually does, isthat because that's the only
Q [I'msorry. Inthat drainage. | said Moores gauge that you had available in this mass balance
Creek. Based upon those two numbersthat you just 10:28AM study? 10:31AM
recited, do you have an opinion what isthe largest MS. LONGWELL: Object to form.
P phosphorus contributor tothat areain your sudy MR. GEORGE: Object to form, leading.
asExhibit No. 8? A Theextent of thissudy wasIRDA, and it
MS. LONGWELL: Object to form. stopped at the gateline.
MR. GEORGE: Object to form. 10:28AM Q Allright. 10:32AM
66 68
A Broilers A Sothere were no caculations performed for
Q Allright. Look at Page 8, if you would, any part of the watershed beyond that.
please, Dr. Chaubey. Thefirst sentencein the Q  Okay, but let me ask you thisthen: Based on
third paragraph, it says a key concept for that and your knowledge of what occursin this
understanding this interpretation of the phosphorus 10:29AM | portion of the stream, isthere any reason to expect 10:32AM
mass balance isthat once phosphorusisin the that the phosphorusin the water would act
stream, it isnot being removed from the stream, differently past that gauging station?
except downstream. Can you tell me what that means? MS. LONGWELL: Object to form.
MS. LONGWELL: Object to form. MR. GEORGE: Object to form.
MR. GEORGE: Object to form, calsfor 10:29AM A No. 10:32AM
speculation. Q Isthe concept of movement of phosphorusin
A What it meansisthat once phosphorusis streams commonly known within the scientific
delivered to the sream, it will eventually be community in your opinion?
trangported downstream, and it isnot removed by any A Yes
other mechaniam. 10:30AM Q  Based on your knowledge, kill, education, 10:33AM
Q Allright. Sofromthat, if the stream leads training and of review of published literature, do
to Lake Tenkiller, will the phosphorus ultimately you have an opinion if nutrients are eventually
end up in Lake Tenkiller? delivered to downstream water bodies, such as lakes
MS. LONGWELL: Object to form. and reservairs, once they reach the stream?
MR. GEORGE: Object to the form. 10:30AM MS. LONGWELL: Object to form. 10:33AM
MS. LONGWELL: Callsfor speculation. A Yes
A It will betrangported down the stream and Q  What isthat opinion?
eventually can be expected to reach there. MR. GEORGE: Object to form.
Q Thereservoir? MS. LONGWELL: Objection.
A  Yes 10:30AM A Once phosphorusisdelivered in the greams, 10:33AM
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it eventually mekesitsway downstream.

Q Let measkyou ahypothetical. If there

was -- if there was no more land-applied poultry
waste in thisIRDA, will there be continued loading

conclusion?

MS. LONGWELL: Object to form
A Thereareanumber of watersheds and water
quaity models of alevel today that can be utilized

of nutrientsto the water? 10:34AM to look at thistype of question and see how water 10:37AM

MS. LONGWELL: Object to form. quality would change over time.

MR. GEORGE: Object to form, seeks expert Q  What would be an example of some of those
opinion that's not timely disclosed. modelsthat could be used?

A Yes A Youcanuseamodd like SWAT, aSWAT water

Q If therewasacessation of land application 10:34AM assessment tool, and AGNPS, A-G-N-P-S, HSPF. There 10:37AM
of poultry waste in the entire lllinois River areanumber of other models.

watershed, isthere -- do you expect a continuation Q Areyou familiar with the GLEAM S model?

of loading to the water of nutrients? A | ansomewhat familiar with GLEAMS modd, yes.

MS. LONGWELL: Object to form, calsfor a Q Allright. If you used a GLEAM Smode with a
non-disclosed opinion. 10:34AM routing equation, could that be a type of model that 10:37AM
A  Yes could run the scenario we'retalking about and
Q  Sitting here today, based upon your knowledge, determine thelength of time we're asking about?
experience, training, your review of published MS. LONGWELL: Object to form
literature, can you make an estimate of the length MR. GEORGE: Object to form, lack of
of time it would take, without further land 10:35AM foundation, calls for speculaion. 10:38AM
application occurring, for the nutrient A Youcaninterfacethe GLEAMS modd, whichisa
concentrationsin the lllinois River watershed to field scae model, with the routing model, to
return back to a basdline or a more normal level? represent watershed processes and use that to answer

MS. LONGWELL: Object to form. these type of question. It ispossible

MR. GEORGE: Object to form, callsfor new 10:35AM | Q Okay. Haveyou had an opportunity to review 10:38AM

70 72
and undisclosed opinions any data for water quality at the Highway 59 bridge
A I'venot madethat calculation, but based on after the mass balance of 2002 was performed?
some of the other modeling that 1've done in other A | did some SWAT modeling in the same portion
watersheds it can be done, and my bes guesswill of the watershed where we utilized the data
beit will bealongtime. 10:35AM collected at Highway 59 bridge to cdibrate and 10:39AM
Q  Allright. When you say based on your validate the moddl.
experience and other modeling, can that answer be Q  Wasthere achangethat occurred with regard
reached through modeling? tothe inputs after 2002 that you're aware of, the

MR. GEORGE: Object to form. phosphorus inputs?

Q Letmeaskit thisway: Canyou quantify the 10:36AM | A Some of the point source numbers significantly 10:40AM
amount or -- amount of time it would take or changed.

estimated to be taken to return to that normal level Q  And how did they change?

if there was a cessation of poultry litter A The concentrations of phosphorusthat was

application? coming from the effluent discharged by the

MR. GEORGE: Object to form, calsfor 10:36AM Springdale wastewater treatment plant decreased 10:40AM
speculation. subgantialy, and | believe during smilar time

MS. LONGWELL: Object. period, or it may have been dightly before that,

A It canbe determined. disolved solidsal o improved at the wastewater

Q  Allright, and that would be determined treatment plants and effluent discharge reduced from

through use of a model? 10:36AM themalso. 10:40AM

A Yes That will be the mos efficient way to Q  With thereduction of the wastewater treatment

do that. plants, how would that impact the respective

Q Allright. Let'stalk alittle bit about percentages of the inputs of point and non-point

models. What kind of models exist that could be sources?

used torun that scenario and get aresult or a 10:36AM MR. GEORGE: Object to form. 10:41AM
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A Soif thetotal numbersthat you measure at
Highway 59 bridge does not change, if that sayed
the same, then percentage of point source
contribution would decrease and percentage of

emerges asa surface flow beforeit getsinto the
stream.

Q Allright. Let meask you about another term
then, and that's infiltration. Can you tell the

non-point source contribution would increase, but if 10:41AM court what that term means? 10:45AM
the numbers go down sSimilarly, then you may have to A Infiltrationisaprocessby which part of the
look at that data. precipitation entersthe oil profile.
Q  Okay. Inyour professional experience and Q And| have one other term | want to ask you
review of published literature, are you aware of any about, and it's called evapotranspiration. Canyou
published paper that contradicts the findings and 10:41AM tell the court what that means? 10:45AM
conclusions shown in Exhibit 8? A Soevapotranspiration is part of the water
MS. LONGWELL: Object to form. bal ance that gets sent back to the atmosphere via
A No. two different processes. One isthe evaporation
Q  Based on the numbers on Table 2, Page 6 that either from freestanding water or it could be from
you talked about earlier, the 1.8 million kilograms 10:42AM 0il surfacesor fromthe water that isintercepted 10:46AM
in 1997 versusthetotal input of 3.1 million by canopy and then gets evaporated back into
kilograms, and based upon your knowledge, skill and atmosphere, and second processis transpiration that
education and training, including review of represents the amount of water that plants
published literature, do you have an opinion whether transpire.
poultry production practices of land applying waste 10:43AM | Q  And that'stranspired where? 10:46AM
isasubstantial contributor of the phosphorusto A Back to the amosphere, and the two terms
the overall phosphorus loads within the watershed? combined represent evapotranspiration.
MS. LONGWELL: Object to form. Q Okay. Other than -- and, again, in the
MR. GEORGE: Object to form, vague, calls context of hydrology, in a watershed, other than
for an expert opinion that's not been found by this 10:43AM runoff, filtration or evapotranspiring, isthere 10:46AM
74 76
witness anything else that can happen to water that falls
A  Yes within that watershed asrain?
Q  And what would be that opinion? A These are dominant pathways but it can be
MR. GEORGE: Same objection. retained on the surface for extended period of time.
A Based oninputs, poultry litter isthe 10:43AM So it depends on what isyour time period of 10:47AM
dominant source of phosphorusin the watershed. interest, and unlessyou are looking for areally,
Q Allright. Isthere anything elsein your really long period of time, part of precipitation
knowledge, experience that you rely on in making can be retained in surface depressons and may not
that opinion besidesthis Table 2? be part of irfiltration, runoff or
MS. LONGWELL: Object to form. 10:43AM evapotranspiration. 10:47AM
A Other litter fromthiswatershed and other Q  Okay. Other than those four possibilities, is
watersheds and published journals and reportsfrom there anything else that can happen to water that
others fallsasrain on the land surface within the
Q Allright. Let'stalk alittle bit about some watershed?
terminology. Are you familiar with the term surface 10:44AM | A Notredlly. 10:47AM
runoff and -- well, let me just ask that. Areyou Q  Allright. Whenrain water infiltrates, does
familiar with that term? it become considered part of the groundwater?
A Yes A Two things can happen after the infiltration.
Q Inahydrologic concept, can you tell the If it travelshelow root joint of the plants growing
court what that means? 10:44AM inthefield, thenusually it isconsdered to 10:48AM
A What it meansiswhenit rains part of the travel deep enough to be part of the groundwater.
precipitation travel sthrough the soil surface or Itisalso posshlethat it can travel near surface
land surface, and that is primarily the surface but beneath the top of the surface asalateral flow
runoff. 1t can also represent some of the water and redly not contribute to the groundwater but,
that travelspartially through the subsurface but 10:44AM you know, appear back either in gprings or become 10:48AM
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part of the runoff. So not all infiltrated waters
becomes part of the groundwater. 1t depends upon
how deep that it travel and what isthe direction of
thetravel. If it continuesto go vertically, then

statement?

A  Yes

Q Andisit atrue statement?
A  Yes

we know it becomes groundwater. Otherwise, it may 10:48AM | Q Isthere anything that may have occurred since 10:53AM
not. 1996 when this was published that would change your
Q | think you said earlier, and so I'm clear, opinion about the accuracy of that statement?
can groundwater become surface water, like A No.
especialy in the lllinois River watershed? Q Thereisanother statement that continuesin
A During base flow conditions, groundwater is 10:49AM the second sentencein the introduction. It says, 10:53AM
what supportsthe sreamflow in al therivers So thereis ample evidence toindicate that in general
it is supporting surface flow during dry periods. terms practices, such asrow crop production and
Q Isthat thewater that you might seethat animal manure application, can lead to increased
seeps out of rocks near creek beds or streams; is concentrations of nitrogen, phosphorus, solids,
that an example of groundwater supporting surface 10:49AM | microorganisms and other substancesin surface 10:53AM
water? watersthat receive runoff from agricultural source
MS. LONGWELL: Object to form. areas. Based upon your own knowledge, personal
A  Yes experience, study, investigation, review of
Q  Okay. Can surfacewater become groundwater in published literature, do you believe that to be an
theIRW? 10:49AM accurate statement? 10:54AM
A Inall watersheds, surface water can become MS. LONGWELL: Object to form.
groundwater in sreams A Yes
Q Let mehand you Exhibit No. 4, Dr. Chaubey. Q Isthereanything since 1996 that you have
Have you seen and are you familiar with this Exhibit learned, studied or reviewed that would indicate a
4 that's entitled A Report, Stream Quality | mpacts 10:51AM | change in your opinion from agreeing with that 10:54AM
78 80
of Best Management Practicesin Northwestern Statement?
Arkansas Basin? MS. LONGWELL: Object to form.
A | haveread this paper before. A No.
Q  Okay, and do you know the primary author, D. Q Dropping down in that same paragraph, it goes
R. Edwards, listed there? 10:51AM on tosay, and | quote, the potential impacts of 10:54AM
A Yes excessive concentrations of pollutants, such as
Q Areyou asofamiliar with T. C. Daniel? thosejust mentioned, arewell known and include
A Yes accelerated eutrophication, seefor example,
Q  Areyou familiar with any of the other authors Sharpley, et al, 1994, and in extreme cases health
listed here? 10:52AM hazardsto humansand/or animals. Based upon your 10:54AM
A | amfamiliar with H. D. Scott, J. F. Murdoch. own knowledge, your investigation, research and
| am not familiar with the last two authors. review of published literature, do you agree that
Q  Allright. Thisisthe document that was that'san accurate statement?
cited earlier in Exhibit 3, your final report for MS. LONGWELL: Object to form, callsfor an
optimizing BM Psthat we talked about, isit not? 10:52AM | untimely opinion. 10:55AM
A  Yes A  Yes
Q Did you have confidencein thisreport when Q Isthereanythingthat'soccurred since 1996
citing it in your Exhibit No. 3 study? that would change your opinion about the accuracy of
A  Yes that statement?
Q  Theportion where it saysintroduction, the 10:52AM MS. LONGWELL: Same objection. 10:55AM
very first sentence saysthat water quality impacts A No.
of agricultural production practices have been a Q  What aresome of thehuman health hazardsthat
matter of public concern in the United States for you areawareof that can occur asareault of
decades. Do you know from your own personal excessive concentration of pollutantsas mentioned
experience, knowledge and training if that isatrue 10:53AM | in thispaper? 10:55AM
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MS. LONGWELL: Object to form.
A The pathogens and bacteria, we know they are
hedlth hazards to humans for different contact and
for purposes of drinking water. There iswater

A Presence of bacteriain the water can make a
person sick if that person drinks bacteria-infected
water out of a stream and the water has high
concentration of bacteria and pathogens.

quality standard for nitrate. For example, if it is 10:55AM Q Let mehand you, Doctor, Exhibit No. 12. Are 11:09AM
more than 10 milligrams per liter, we know it may you familiar with this document entitled Phosphorus
lead to Blue Baby Syndrome. Pesticides, for SWAT Modding in the Arkansas Portion of the
example, we know that many of them have bad heglth Illinois River Drainage Area?
consequences. A Yes
Q  What wasthat again? 10:56AM (Whereupon, a discussion was held off 11:10AM
A Pedticides. Nutrients, when the lead -- when the Record.)
they cause eutrophication and excess algal bloom, Q  Dr. Chaubey, tel the court what isa SWAT --
may interfere with water trestment processes, and if let's start over. | think you said it earlier, but
they're not removed before cloudiness, we know they so I'm sure, SWAT stands for soil and water
form a compound called trihadlomethane, or THM, that 10:56AM assessment tool | believe you said; isthat correct? 11:12AM
is a suspected carcinogen. So there are some A  Yes
hazards that have been reported quite a bit in Q  Andwhat does -- what is SWAT; what does it
literature. do; what isits function, if you will?
Q  Whydon't wetake about afive-minute break A It'swatershed model that has been developed
hereand let you stretch your legsand then we'll 10:57AM by USDA to eval uate effects of variousland use and 11:13AM
comeback and resume. Okay? land management, climate forcing some hydrology and
A Okay. water quality response at varioustime scalesand at

MR. GEORGE: Rick, before we leave, do you different pointswithin the watershed.
think you're about done? Q Did you say it was developed by the USDA,; is

MR. GARREN: No. 10:57AM that what | heard you say? 11:13AM

82 84

MR. GEORGE: I'm sorry? A  Yes

MR. GARREN: No. | don't know how far Q Allright, and how isit intended to be used?
along | am. I've kipped some pagesin my outline A Itwasintended to be used in watersheds to
that Il come back to. Sol can't tell you. make long-term watershed management decisions. It

MR. GEORGE: Send your outline to me and 10:57AM | aso saysthat it can be used in ungauged basins, 11:13AM
I'l tell you whether you ought to go back. basins where there is no mgjor data available.

MR. GARREN: I'll dothat. Look for an Q Nomajor what?
e-mail. Okay? A Dataavailable.

MR. GEORGE: All right. Q Anungauged basin, isthat what you said?

MR. GARREN: Well take five minutes. 10:57AM A Yeeh 11:14AM

(Following a short recessat 10:57 Q Isthisparticular model widely used and

am., proceedings continued on the Record at 11:08 accepted by researchersand government agenciesfor
am.) that purposethat you described?
Q  Dr. Chaubey, when we l&ft, you were speaking A Inmy opinion, it isthe most widely used
about some of the health hazards that can occur asa 11:08AM | watershed model today. 11:14AM
result of excessive concentration of pollutants as Q  Andwithout making an assumption here, does
listed in the Edwards article at Exhibit 4. Does that mean that it'san accepted method for
bacteriawithin the poultry litter or waste evaluating P loading on a water shed scale?
constitute one of those health hazards? A  Yes

MS. LONGWELL: Object to form. 11:08AM Q HasSWAT been used by any other modelersto 11:14AM

A Yes
Q  What are some of the health hazards associated
then with bacteriain water?

MS. LONGWELL: Object to form, callsfor
peculation. 11:09AM

83

evaluate P loading on awater shed scale?

A  Yes

Q Doyou or did you follow the appropriate
protocolsfor running SWAT in the [RW when you
conducted your work? 11:14AM
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A  Yes

Q We'regoing to maybe talk about some of thase
in aminute, but was the water quality data

collected pursuant to what's referred to as QAPP or

using the calibrated and validated SWAT model and
the respective inflow phosphorus that would result
from these scenarios. We looked at four possble
reductionsin non-point sourcesthat was 25, 50, 75

subject to a quality assurance and quality control 11:15AM | and 90 percent decrease in non-point loadings. 11:18AM
protocol? Q  Thosearethefour items at thetop of the
A Yes All activitiesin the project were done table; correct?
asper the QAPP or QA/QC. A Yes and then we also looked at three
Q I think throughout this Exhibit 12 you reductions scenarios for point sources, point source
mentioned that calibration and validation was 11:15AM concentrations equal to 1, 0.5 and zero milligram 11:19AM
conducted on the model; isthat true? per liter, and we then looked at one combination, 25
A Yes percent decrease in non-point loadings and point
Q  And did you do it more than once; do you source effluent concentration of 1 milligram per
recall? liter.
A Yes Wehavedoneit afew times 11:15AM Q  Sol can understand and hopefully help educate 11:19AM
Q Wasthismodel and the resultsthat you those who might, like me, not fully understand what
generated approved or accepted in any way by any you're saying, in your scenarios are'you saying that
governmental agency? the mode was run for each scenario in order to
A Yes Wehad submitted areport on SWAT determine the what-if and then the result?
modeling that we did in the watershed to Arkansas 11:15AM | A Yes Model wasrun separately for each 11:19AM
Natural Resources Commisson. It wasreviewed by scenario.
them, and | believe it wasalso reviewed by EPA. Q  Allright, and so you changed the controls or
Q If welook at Page 3 of your report, Exhibit the switches that are within the mode in order to
12, thefirst full paragraph at the top, doesthis change what is the scenario that's being examined;
paragraph accurately describe the objectives of the 11:16AM | isthat acorrect analysis? 11:20AM
86 88
study and if so, tell uswhat they are. A We modified the input data files that
A For the sudy that isreported in this paper, represent these scenarios in the model.
there were two objectives First one wasto Q Soif welook at thelast oneon adecreasein
calibrate and validate the SWAT model for the IRDA, non-point loadingsthat'slisted in Table 6, when
and the second objective wasthen to use the 11:17AM you say you modified theinput files, do you reduce 11:20AM
calibrated and validated model to look at some theamount of input by 90 percent in that scenario;
what-if scenarios what if you do thisin the isthat what | should understand from this?
watershed, what can you expect in terms of hydrology A Yes What you do is go back and reduce the
and water quality. non-point source input that is going in the model by
Q  What were the what-ifs or scenariosthat you 11:17AM | that percentage and then run the model for that 11:20AM
were planning to and did, in fact, perform as scenario.
reported in this paper? Q Allright. Wesaw earlier in oneof the
A Inthispaper welooked at some reductionsin tablesthat therewereinputsof phosphorus 1.8
point source discharges, and we aso looked at some million kilograms. For example, isthat a number
reductionsin poultry litter application in the 11:17AM that you would reduce by 90 percent in that 11:21AM
watershed. scenario; isthat what you are doing?
Q  Okay. Inyour opinion, were the objectivesas MR. GEORGE: Object to form.
stated in thisreport accomplished? A Yesh
A  Yes Q Okay. Onceyou have donethese scenarios, the
Q  Let'sturn over to Page 6, if we could, 11:17AM column totheright says phasphorusor percentage 11:21AM
please, and there'satable there at Table 6. Do phosphorusload reduction. What isthat number
you see that document and that table? telling usfor each of these scenarios?
A Yes A The numbers on the second column indicates how
Q  Tell uswhat thistable portrays or depicts. much reduction in the phosphorus that is leaving
A It showssome of the scenarios that we modeled 11:18AM | Highway 59 bridge monitoring site can be expected as 11:21AM
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it was predicted by the model.

Q Sointhesamescenariothat | pulled out, if
you have a 90 percent decrease in non-point loading,
your model projected that the phosphorus--

Q  Andyou link it with -- what is it you said?
A A routing model.

Q  Arouting modd?

A Yesh

percentage of phosphorusload reduction would then 11:22AM Q  Based on SWAT in your work in this, what is 11:25AM
equate to 54 percent reduction; isthat correct? thelargest source of P loading that you found?
A Yes . MS. LONGWELL: Object to form.
Q Now, tell uswhat you did on the-- to reduce A Non-point sources.
the point source concentration. How werethose Q  Okay, and wereyou ableto determine which of
scenarios modified? 11:22AM the non-point sources were thelargest of those? 11:25AM
A Sofromall thefour point sourcesin the MR. GEORGE: Object to form.
watershed, we had the dissolved rate and we hed the A ltisdifficult to parse out exactly, you
concentrations. So we -- for example, when you look know, each one of those sources. At least that's
at the point source concentration to 1 milligram per one limitation with some of the current models, but
liter, we changed dl the concentrationsto 1 11:22AM you can differentiate between point and non-point 11:26AM
milligram per liter at the reported discharge rate, sources
and then we run the model. Q Wl let'sgothisway then. | think | heard
Q Andthen that model gave you the percentage you say that pastureisthelargest percentageland
phosphorusload reduction in theright-hand column usetype; correct?
for each scenario; correct? 11:23AM A Yes 11:26AM
A  Yes MR. GEORGE: Object to form, asked and
Q Allright. Tell methen, when you did a answered.
combination, which isthelast scenario, tell us Q  Wesaw earlier theinputsin the exhibit,
exactly how that occurs. which was for 1997 1.3 kilograms, and you indicated
A Sowhat that showsis-- and this was one of 11:23AM that was the largest input; correct? 11:26AM
90 92

the scenarios we ran -- what will happen if you go MS. LONGWELL: Object to form.
and decrease the non-point source input by 25 A Yes
percent and decrease effluent concentrationsto 1 Q And | think you've said earlier that the
milligram per liter, what -- and it showed that a 43 typical and normal use of poultry litter istoland
percent reduction in the phosphorusload at the 11:23AM apply pastures; correct? 11:26AM
Highway 59 bridge gauging site can be expected. MR. GEORGE: Object to form, leading.
Q  Soinyour -- the one scenario, whichisa MS. LONGWELL: Object to form.
combination, that shows if you decreasethe A Yes
non-point by 25 percent and the point source at only Q Allright. Youtegtified tothat earlier, did
1 milligram per liter as an input, the mode tells 11:24AM you not? 11:27AM
you you'll have a 43 percent overall reduction in A Yes
phosphorus; isthat correct? Q  Allright, and based on that, can you
A  Yes yourself, based on your professional experience,
Q  Allright. Arethereother modesthat can do training, education, working with SWAT, conclude
similarly what you have done here with the SWAT 11:24AM | what might be the largest source contributor of 11:27AM
mode? those factors?

MR. GEORGE: Objection. MR. GEORGE: Object to form. The witness
A There are anumber of other modelsthat can be is being asked to offer an opinion that he's never
used to get Smilar analysisdone, and those are the before formed in his connection with hiswork that's
modelsthat | mentioned earlier, HSPF model and 11:24AM | been discussed in thisdepostion, and it'suntimely 11:27AM
AGNPS model, field scale model linked with an and it'simproper.
industry model to represent water Ste processes Q  You can answer the question.
Q  Okay, and afield scale model would be one A There are some generalitiesthat can be
similar to GLEAMS? deduced from parts of the watershed from other
A  Yes 11:25AM modeling activitiesthat |'ve done and have been 11:27AM
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reported in literature by others Usually the

lossesare proportional to the input, with few
exceptionsthat may be there.

Q Inyour SWAT model, when you reduce -- in your

my mastersthesswe looked at the losses of these
condtituents, and the USDA project that I'mworking
on right now also involves these assessments.

Q  And dothey include the assessment for the

scenarios you decrease the non-point loadings, did 11:28AM | entire watershed or only a portion of it? 11:32AM
you decrease all of them on the same percentage or A Theseinclude aportion of the watershed.
did you pick one or the other to make a decrease? Q  Allright. Have you ever done an evaluation
A Youknow, it hasbeen awhile sSncewedid this or reviewed then literature that has evaluated the
study, but best of my recollection, we went and source of P loading to the entire I linois River
decreased the poultry litter application ratesin 11:28AM watershed? 11:32AM
the watershed. A Except thismassbalance sudy, | am not
Q  Wasthat the only reduction of poultry -- | familiar with any other watershed assessment.
mean, was that the only reduction of non-point Q  Areyou, through your research, study, review
loadings then that you performed in these scenarios? of published literature, aware of any significant P
Take your time and read the report if you need to 11:29AM | loading from land in the lllinois River watershed? 11:32AM
refresh your recollection. A A that again.
MR. GEORGE: While the witnessisreading, Q  Based upon your studies, review of published
| didn't hear the last answer, Rick. Canyou -- literature, are you aware of any sgnificant P
MR. GARREN: Well read it back to you loading that has been determined that comes from
while heisreading. 11:29AM land in the Illinois River watershed? 11:33AM
(Whereupon, the court reporter read A Yes
back the previous answer.) Q  Tell uswhat you've learned.
MR. GEORGE: Thank you, Lisa A For example, again, the Moores Creek
A Youknow, again, it hasbeen sveral years watershed, which has got only non-point sources
sncewedid thismodel application, but | believe 11:29AM present in the watershed, the amount of phosphorus 11:33AM
94 96
the reductionsin non-point sources represent and other nutrients which are delivered represent
poultry litter application scenarios the amount that is coming from the landscape.
Q  Okay. TheExhibit 12 that we're dealing with Q Isthereanyreason tobdievethat therest
isthe Arkansas sidein your Illinois River drainage of thelllinois River water shed would behave
area. Have you yoursdf evaluated the source of P 11:30AM differently than the resultsyou've seen in your 11:34AM
loading to the lllinois River watershed? gudiesin your lllinoisRiver drainage areaor
A Canyou clarify that? Moores Creek?
Q  Yeeh. Wdl, the SWAT modd that we're seeing MS. LONGWELL: Object to form.
here was applied only to aportion of thelllinois MR. GEORGE: Object to form, cals for
River watershed; correct? 11:30AM speculation. 11:34AM
A Yes A No. Land use and land management is similar,
Q Haveyou, though, made any other types of and so | would expect it to indicate a genera
evaluation for phosphorus loading in the I1linois trend.
River watershed? Q Dr. Chaubey, looking at the Table 6 again at
A Do you mean some other studiesor do you mean 11:31AM | Page 6, assuming your memory iscorrect with regard 11:35AM
my personal observations? | am not clear about the toreductionsfrom poultry in thismode scenario,
question. if poultry isreduced by 90 percent in non-point
Q AndI'mnot cear in my question so I'll make loadings, istheresulting phosphorusload reduction
it moreclear. Based upon dther your review of then an amount of 54 percent; isthat correct?
published literature -- let's start over. Haveyou 11:31AM MR. GEORGE: Object to form, lack of 11:35AM
done any specific studiesin thelllinois River foundation, vague, calls for speculation.
watershed that evaluated the P loading to that A  Yes
watershed yoursdf? Q If--soif welook at the scenario aboveit
A TheMoores Creek project, we looked at loading at 75 percent, if you reduced poultry inputsby 75
of phosphorus, nitrogen, sediments. Then in part of 11:31AM percent, what isthe phosphorusload reduction that 11:36AM
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your model tellsyou would happen?

MR. GEORGE: Same objection.
A You can expect phogphorus load reduction to be
about 43 percent.

A Wdl, | don't remember if we ran the same
scenarios or not, but we are running some scenarios
right now as part of my USDA project.

Q Look at Page 21 and maybe you can explain to

Q Let mehand you what'sbeen marked as Exhibit 11:36AM mewhat the graphic representation tellsuson that 11:41AM

13, Dr. Chaubey. Do you know what thisdocument is? page. It'sentitled Illinois River Water shed

A Yes Itiswater reqponse modeling in Arkansas, Subbasin Percentile Rankings Based on Swat

eleven-digit priority watershedsin Arkansss. It is Model Results, and then it hasfour categories

afinal report that was prepared for this project there. What isthissupposed totell us?

and submitted to Arkansas Natural Resources 11:37AM A Soone of the thingsthat ANRC wanted usto do 11:41AM

Commission. was to prioritize the subbasinsin the watershed

Q Okay. What wasthe purpose of the project? tha were contributing different amounts of flow,

A Wewanted to establish a basdine SWAT model sediment, tota nitrogen and tota phosphorus, so

in eight of the priority watersheds, and those that it gives them atarget for implementing best

priority watersheds were determined by Arkansas 11:38AM management practices or maybe funding 319 projects 11:42AM

Natural Resources Commission. So we wanted to because not al areas are same and not al areas are

establish abasdine SWAT model, and then | believe representing same loadings. What they wanted usto

use the SWAT model to prioritize some of the do was use the SWAT model to rank, which are -- you

subbasins based on flow, sediment, tota nitrogen know, you may call hotspots or areastha are

and total phosphorus that could be focused for some 11:38AM digproportionately contributing to flow sediment, 11:42AM

of the BMP implementation to reduce non-point source totd nitrogen, total phosphorus, so that they could

pollution. go and focus in those subbasins compared to the ones

Q Wereyou ableto accomplish the project that were not contributing as much to the problem.

obj ectives? Q Doesthefigurethen 13 on Page 21 color code

A A number of watersheds did not have the data 11:39AM those subwater shedsin accordance to thefour 11:42AM
98 100

that was needed, so we identified those categoriesthat are shown on thisfigure?

shortcomings, but for the watersheds where we had A Fivecategories It isbrokenfrom zeroto

adequate data, we were able to do thet, yes 20, 20 to 40, and s0 on and o forth.

Q Wasthelllinois River watershed one in which Q  But we have four categories of either flow,

you had accurate data or sufficient data also? 11:39AM sediment, total nitrogen and total phosphorus; 11:43AM

A Wehad affficient -- what we felt was correct?

aufficient data for the Illinois River watershed. A Yes four outputsof interes here.

Q WhoisMargaret Gitau, one of the authors? Q  Soeach of those subwatersheds areranked in

A Margaret Gitau at that time wasaresearch accordance to the five percentiles that you

asociate working with me. Since then she has 11:39AM described? 11:43AM

become faculty. She went to Purdue with me and A Yes

worked there for about ayear. Now sheisafaculty Q Andinlooking at thisfigure, arethe

at FloridaA & M. subbasins then reflected according to the

Q  Allright. Isthisdescribing the model eleven-digit code as opposed to the eight-digit

that -- let me ask you this: Wasthis model -- this 11:40AM code? 11:43AM

work done on the model subsequent to your previous A  Yes

modeling work that we talked about? Q Okay. I'mgoing to hand you what's been

A  Yes marked Exhibit 14, Dr. Chaubey.

Q  Okay. Hasthe model been used by you since MS. SOUTHERLAND: Rick, wasthe last

it's been updated to the eleven-digit priority 11:40AM exhibit you just got finished talking about Exhibit 11:44AM

watersheds? 13?

A That'swhat wetried to do hereinthis MR. GARREN: It was

project. MS. SOUTHERLAND: Thank you.

Q Haveyou applied the model to scenarios Q  Areyou familiar with Exhibit 14, Dr. Chaubey?

similar to what you described earlier in Exhibit 127 11:40AM | A Yes 11:44AM
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Q Andyou'reoneof the-- in fact, you'rethe
primary author of this document; correct?

surface-applied poultry litter and swine manure.
Q Okay. Thereport also saysthat the transport

A  Yes of suspended solids and chemical oxygen demand was
Q  When was thework donein this study; do you also reduced by the vegetative filter strips but
know? 11:44AM generally not to the extent of other litter and 11:48AM
A Thiswork wasdonein 1993, 1994. manure congtituents. Can you tell me what those
Q  What wasthe nature-- first off, the document other manure or litter constituents were?
isentitled Assessment of Effectiveness of Buffer A They were ammonium nitrogen, total nitrogen,
Zonesin Removing and it says | mputiesin Runoff phosphate, phosphorus total phosphorus and fecal
From Areas Treated With Poultry Litter, doesit not? 11:44AM | coliform. 11:48AM
A Yesh, thereisatypo there. Impurities Q Do you know which oneswere not as -- where
Q  Would that beimpurities? the vegetativefilter stripswere not as effective,
A Yesh asto which congtituents?
Q  Allright. Tel us, what wasit that you did A Sediment and chemical oxygen demand.
in this research? 11:45AM Q Allright. Can suspended solidsinclude 11:48AM
A Welooked at how vegetated filter stripsor bacteria?
buffer gtrips can be used as a best management A Suspended solidscarry -- can potertially
practice to filter sediment, nitrogen, phosphorus, carry anumber of other congtituents, and bacteria
pathogens and chemical oxygen demands from surface can be or has been sudied both as sediment in test
applied swine manure and poultry litter. 11:45AM formand, you know, equivalent to soluble form. 11:49AM
Q  Wherewas the study conducted? Q  Based upon your knowledge, experience and
A It wasconducted on a number of constructed review of published literature, does bacteria travel
plotswithin the lllinois River basn. besidesin a suspended solid state?
Q  Tdl megenerally what aretheresults that A ltcantravel --
you learn from this study. 11:45AM MR. GEORGE: Object to form. 11:49AM
102 104
A What we learned was-- | believe the A Itcantravel in the dissolved -- equivaent
conclusons are somewhere in the report here, but in to adissolved form, yes.
generd, vegetated filter Sripswere very effective Q  Sowhen you say in dissolved form, would that
in removing sediment, ammonium nitrogen, | believe belikealiquid state?
total phosphorusand phosphoric phosphorus, aswell 11:46AM | A ltis-- it'ssmall enough that, you know, it 11:49AM
as COD and bacteria from runoff that were coming is not retained on the filters.
from surface-applied poultry litter and swine Q Soitflowsinthe--
manure, and we sudied up to alength of 21.4 A It will be similar to -- the behavior will be
meters. A sgnificant portion of the congtituents similar to what you would see in the dissolved
were retained withinthisland. Firs few feet were 11:46AM nutrients, for example. 11:50AM
mogt effective, and for some of the parameters we Q Allright. Looking at theintroduction at
did not see asmuch effectiveness. For example, | Page 2, there'sa statement there at the very top
believe it wasfor sediment, that we didn't seeit that says, and I'll read it, land disposal of animal
to be as effective asother condtituents. manureiswidely recognized asan economic means of
Q  Okay. Thisdocument saysin the abstract that 11:47AM | productively usng manure congtituentsaswell asan 11:50AM
thisresearch involved characterizing performance of effective disposal technique. Did | read that
fescue vegetative filter sripsin improving quality correctly?
of runoff from pastureland areastreated with A Yes
poultry litter and swine manure. At thistime frame Q  Andwhen you put thisin your report, had you
did you know that this runoff was occurring from 11:47AM | doneany study or investigation to support that 11:50AM
poultry litter and swine manure? Statement?
MS. LONGWELL: Object to form. MR. GEORGE: Object to form.
A Therewere anumber of published sudiesfrom A It was based on anumber of papersthat | had
work by Edwards and Daniel that had indicated that reviewed in conjunction with this study.
there issignificant amount of lossesfrom 11:47AM Q  Sowhen your paper then isproduced somewhere 11:51AM
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in'93 or '94, this -- these facts about land
disposal of animal manure was already known and
published; isthat correct?

MR. GEORGE: Objection, leading.

land disposal of animal manure iswidely recognized
as an economic means of productively using manure
congtituents, aswell as an effective disposal

technique. What do you mean by the term effective

A There were anumber of papersthat indicated 11:51AM | disposal technique? 11:55AM

thisfact fromaround the country. A What | mean by effective digposal techniqueis

Q  Did those papers define animal manure? how do you handle animal manure from these products

A Clarify that question for me, please. and facilities what getsdone to them.

Q  What wasthe term animal manure meaning when Q Allright. If apoultry grower or farmer is

you used it in your report of Exhibit 14? 11:51AM land applying the poultry litter fromthebarn at a 11:56AM

A Inasentencelike thiswhereit ismentioned rate in excess of the agronomic needs of the plants,

ingeneral, it can be awide, wide variety, you the grass, isthat what you coined the term for as

know, such aspoultry, swine, dairy beef. The two an effective disposal technique?

animal manure typesthat we sudied for filter grip MS. LONGWELL: Object to form, lack of

environmentswere poultry litter and swine manure. 11:52AM | foundation, calsfor speculation. 11:56AM

Q  Okay. Thesentencefurther downinthis A Sowhenyou apply poultry litter to the

paragraph says, past research has demonstrated pasture areas, you know, you are accomplishing both

potential runoff quality impacts of poultry litter components here, productivity usng manure

and swine manure application to pastures'range condtituents because it hel pswith some of the

areas, and it citesa study by Westerman in 1983, 11:52AM | nutrients, but at the same time you are d o 11:56AM

McLeod and Hegg in 1984, Edwards and Daniel in 1992 digposng of the poultry litter from the houses

and '93. Isthat an example of some of the studies which are produced to the surroundings areas

then that you relied on in your work in Exhibit No. Q  And you say disposing of it. Why areyou

14, among others? talking about it in the two components?

A Yes 11:53AM A We have - it has been recognized that poultry 11:57AM
106 108

Q Sodol read thisthen to mean or understand manure has got some useful nutrients, that when

that as early as the 1983-'84 time range, runoff of utilized properly can enhance crop production, but

animal manures was documented or known? at the same time because of the nutrient imbal ances,

MS. LONGWELL: Object to form. you know, it can lead into some potential problems,

A Yes There were gudiesthat were published 11:53AM too. Sothat'swhy I'musing -- in this sentence 11:57AM

in the period that indicated thisfact at that time. using both components.

Q  Looking at Page 6 of your report, therearea Q Ifapoultry farmer isapplying the poultry

couple of other studiesreported therethat go back waste at arate in excess of the agronomic needs, is

asfar as'76 or '75. Did you review all of those that an appropriate use as you've used the term?

in doing your work here; do you have a recollection? 11:54AM MR. GEORGE: Object to form, calsfor a 11:58AM

It's been awhile | know. new opinion, lack of foundation, vague.

A | wasonthetop of the literature at that MS. LONGWELL: Objection.

time, you know, being digtributed. | read all those A That iswaste digposal in my opinion.

papers, yes Q  Looking at Page 10 of your report, where it --

Q  Okay. When you said that theland disposal of 11:54AM in the first full paragraph in the middle it talks 11:58AM

animal manureis widely recognized and also that about and says specifically and, I'll quote, under

it's an effective disposal technique, explain to me concentrated flow conditions, however, vegetative

what that means. filter strips’ effectiveness was greatly reduced.

A A that question one more time, please. Tell me what that means, if you would, please.

Q Look at Page 2 of theintroduction, the very 11:54AM A Sowhenwe desgned these vegetative filter 11:59AM

top sentence. grips, we desgned them to have uniform seed flow,

A Okay. and they are mogt effective under that condition.

Q  You--inthat sentence you talk about the -- If the conditions change in away that you have got

that it's recognized as an economic means that using concentrated flow, such as small channels running

manure constituents -- I'll just read it. It says, 11:55AM through the filter rip areasand flow isnot 11:50AM
107 109
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digributed acrossthe width, then their
effectiveness can be expected to reduce
sgnificantly.

Q Did you observe vegetative filter stripsthat

don't we take a break here for lunch and we'll
resume after that and I'll ask you some questions
about some buffer strips some more.

MR. GARREN: The people on the phone, are

had experienced the channelization that you just 11:59AM | you guysgoing to be sticking around your office? 12:03PM

described in doing your study? Do we shorten our lunch period in order to help

A Inmy gudy, no. Theflow conditionswere accommodate his schedule to |eave today?

uniform, and there were seed flow conditions, and MR. GEORGE: What isDr. Chaubey's schedule

how you would, you know, ideally hope that they today?

would work. 12:00PM MR. GARREN: Hisflight leavesat 5:30 from 12:03PM

Q  When you have a channelization occur, why is the Tulsaarport. So we haveto leave here

it there'sareduction in effectiveness? probably alittle before 4:30.

A Because of anumber of reasons Number one, MR. GEORGE: How much more do you have,

you want the water to be spread across the width of Rick?

the filter strips o that there isincreased 12:00PM MR. GARREN: | anticipate a couple of 12:03PM

opportunity for infiltration to take place. Number hours.

two, you want them to have maximum contact with the MR. GEORGE: We may not have sufficient

sediment and with the plant so that thereis time for Dr. Chaubey, regardless of what we do with

enhanced opportunity for adsorption and, number lunch, 0 --

three, you want the water to be moving through the 12:00PM MR. GARREN: Okay. So-- 12:03PM

filter width dowly s0 that some of these processes MR. GEORGE: I'd say take a normal lunch

cantakeplace. If itisinconcentrated flow, it break and welll sse wherewe are.

movesthrough a very small portion of the filter MR. GARREN: Okay. Be back inan hour or

srip very, very rapidly, and none of the three sooner?

processes get any great opportunity to take place. 12:01PM MR. GEORGE: An hour would be fine. 12:03PM
110 112

Q Asareault of that, the constituents go MR. GARREN: Okay.

where? MR. GEORGE: | need to check onafamily

A Soasareallt of that, congtituents may not without power over my lunch hour, so I'm going to

be retained within thefilter area and they may be try to do that.

delivered downgream. They may exit the filter 12:01PM MR. GARREN: We'reback hereat 1:00 or a 12:04PM

rip area without much retention. little after.

Q Isthereapoaint where a buffer gtrip, a (Following alunch recessat 12:04

vegetativefilter strip will stop all runoff of the p.m., proceedings continued on the Record at 1:20

congtituents of poultry litter? p.m)

A Therewill alwaysbe some amount exiting. So 12:01PM MR. GARREN: The parties based upon 01:20PM

| don't think it isrealigtic to think that you can agreement, have determined that this portion of the

design abuffer gtrip that will filter everything depostion will end and be resumed on March 2 at

and retain everything withinit. Therewill aways 8:00 am. in order to allow Dr. Chaubey to get out

be some going out. It may be asmall portion of of thisairport due to inclement weather problems,

what goesin, but there will be some exiting the 12:02PM and I'll resume my examination, and then well have 01:20PM

filter rip area. a cross examination by the defendants at that time.

Q  Haveyou continued since thistime period of (Whereupon, the deposition was recessed

thisreport, Exhibit 14, to review, research and at 1:20 p.m.)

follow up on buffer stripsand their use?

A | read some papersfromtimetotime. | 12:02PM

cannot claimthat | read all the papersthat have

been published on the topic, but | continue to read

and review papersfor different journalsthat are

<ent to me for peer review and for my opinion.

Q It'salittle after noon, Dr. Chaubey. Why 12:03PM

111

113
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